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BACKGROUND OF THE INVENTION 

5 Field of the mvention 

The present invention relates to fixe subject matter specified in the patent claims. More 
specifically, the invention therefore relates to materials composites of a moulded article of at least 
one transparent or translucent dyeable plastics moulding compound which moulded article is 

10 bonded to at least one transparent or translucent surfece layer and/or to decorative films, 
functional fihns or coats or rubbers or other plastics. The plastics moulding compounds used 
exhibit qualities which have so far been achievable only with PMMA;, polycarbonate (PC) or 
curable casting materials. The plastics moulding compounds used for the materials according to 
the invention are in particular polyamide moulding compounds. They contain lubricants which do 

15 not impair the adhesion to oth^ components. The materials composites according to the ^ 
invention may be used for optical components such as ophthalmic lenses or sun lenses for 
eyeglasses, magnifier lenses, lens systems, microscopes, cameras, displays for mobile cellular 
telephones, cam^ lenses, measuring instruments, watch-glasses or watch cases, eases for 
portable telephone sets wilh or without integrated displays or all kinds of s^paratuses and for 

20 CDs, DVDs, lenses for LEDs, optical waveguides, lig^t couplers, light anqplifiers, distributors and 
panes for lamps and laser alignment tools, multi-layer films, compound containers and all kinds of 
transparent cornposites. 

Description of prior art 

25 

Because of their specific properties such as low weight, good chemical resistance and high 
mechanical stahilily, plastics have an increasing intportance as a material, in particular also in 
materials con^osites. In addition, the excellent processability of thermoplastic plastics by injection 
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moulding, casting, blow moulding, extrusion, etc. allows the noianu&cture of plastics articles and 
plastics moulded articles of any geometry, even complex work pieces or materials composites 
being easy to nianu:&cture with a high predsion. 

5 Transparent or translucent thermoplastic plastics may be used in a number of fields of 

application such as automotive side windows, automotive headlamp diffiis^, automotive sun 
roofe, aeroplane and touring caravan panes, building glazing, terrace and greenhouse roofing, 
covers for illuminated advertising ^sterns, security glaang, commodities having a special 
decorative effect, lenses for corrective and sun-glasses, visors, transparent components for optical 
10 instruments and projection systems, contrast panes for monitors and television screens, optical 
fibres or photovoltaic cells. In many cases, however, the substitution for glass and other materials 
Mis because of the intrinsic disadvantages of plastics^ 

But now transfparent plastics moulding contpounds, in particular transparent polyamide 
15 moulding compounds, are increasingly used in fields which have so fer been reserved for high- 
purity glass or PMMA, PC or curable casting materials. The moulding compounds must not 
contain any particles or contaminants visible to the eye and must not produce any ones in any 
processing step either so that the moulded articles manu&ctured therefirom have a perfect purity 
and dyeabiHty in lump or in the dipping bath. In the field of optical lenses which must be finished 
20 with hard coats to be sa:atch-proof, for exan^le, special requirements for adhesion must be met. 
In many applications, the basic bodies of the moulded articles must be improved into cotnposite 
materials and permanently bonded to other components by in-mould labelling, in-mould 
decoration, in-mould fihn decoration, composite injection moulding, laminating, vapour coating, 
printing, adhesive bonding, dyeing or coating, and sealing. In this case, above all, silicone- 
25 containing or liquid additives behave particularly disadvantageously. 

Materials composites contain, for example, components of transparent plastics which are 
joined or bonded to decorative fihns, ftmctional films such as polarizing films, hard-coat films, 
filter films, or coats or mbbers or other plastics. 

30 
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Preferred applicatioxis axe optical components such as ophthalmic lenses or sun lenses for 
eyeglasses, magnifier lenses, lens systems, microscopes, cameras, displays for portable telephone 
sets, camera lenses, measuring instruments, watch-glasses or watch cases, cases for portable 
telephone sets with or without integrated displays or all kinds of ^paratuses. CDs, DVDs, lenses 
5 for LEDs, optical waveguides, light couplers, Hght amplifiers, distributors and panes for lamps 
and laser alignment tools, multi-layer films, compound containers and all kinds of transparent 
con5)osites also require this quality and are in most cases improved with components which must 
adhere very well, 

10 Apart from the perfect quahty of the moulded article, stringent requirements must be met 

for birefiingence, fireedom firom stress, coat adhesion, bonding adhesion, resistance to chemicals, 
toughness, alternate bending strength, bursting strength, tempemture resistance, and weather 
resistance. 

15 These properties are needed for filter cups in drinking-water pressure systems, in water 

meters, in bottles, hollow parts, pressure vessels, flow meters, eyeglasses, machine parts, level 
indicators, apparatus windows, and bulletproof or pressure-proof glazing, for example. 

Ideal materials which incorporate the largest number of these jKcoperties in one product are 
20 transparent polyamides. 

Over the last years, moulded articles made firom transparent polyamides were improved in 
colour and transparency to achieve the quality level of moulded articles made fi-om PMMA or PC 
moulding compounds. It has so far been possible to manufacture high-purity PMMA or PC 
25 moulded articles used for lenses, optical data stomge media or optical waveguides fi-om 
transparent polyamides only at higher reject rates, as the purity and the fireedom ftom inclusions 
strongly depend on the processiag method The selection of the additives was substantially limited 
by the coniposites to be manufactured later. 
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The purity of transparent moulded articles is additionally affected adversely if, for 
example, lenses are to be manufectured which contain additives for UV protection and coloured 
pigments or other additives and accessory agents. 

5 Deposits on screws and cylinder walls of injection moulding machines or in moxilds having 

insufficiently venting capabilities have an adverse eJBFect on the purity and quality of the moulded 
articles and require increased cleaning efforts. 

It has therefore been a long-existing need to develop transparent plastics moulding 
10 compoimds which allow moulded articles having a perfect purity and quality to be manu&ctured, 
the mould contour being exactly reproduced, while maintaining the above advantageous 
properties, in particular the excellent adhesion to the in^nrovement coniponents or sur&ce layers, 
for the manufecture of stable materials composites. In addition, the theological prcperties of the 
melt during forming are to be improved such that large flow lengths at low injection iJtessures 
1 5 become possible. 

An in^jortant prerequisite for meeting the above requirements is the prevention of deposits 
on screws, cylinders, dies and within the moulds to efficiently extend cleaning intervals during 
production and to keep reject rates low, 

20 

The processing steps require excellent constant theological properties, very smaU 
variations in dosing time and an excellent melting behaviour in the cylinder of Ihe melting 
equipment. 

25 The improvement of the rheological properties is generally done by setting lower 

viscosities in the polymer. The disadvantage thereof is a loss of mechanical properties such as 
toughness, bursting strength or alternate bending streng^. Moreover, the resistance to chemicals 
such as the resistance to stress cracks in alcohols or acetone, for example, is also reduced, for 
example, in PC moulding compounds for the manu&cture of CDs. 

30 
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Sioailar effects ate achieved if the glass-transilicm ten^eratuie of the amorphous polymer 
is adjusted to lower temperatures, in PMMA, for example, 1o 90 - 100 °C- In this case, the 
disadvantage of a lower heat deflection temperature arises, which does not allow protective coats 
(such as Haxdcoat for lenses) to be cured which is usually performed at 100 to 130 ""C 

5 

Another way is the use of lubricants such as fatly acids, or metallic soaps such as stearic 
acid or palmitic acid, oleic acid, montanic acids or the calcium, magnesium or zinc salts thereof 
(DE 100 46 772 Al) which improve the processing behaviour and impact strength of ABS, for 
example. The adverse effect of silicone oils is pointed out in EP-A-000652L These lubricants can 
10 substantially improve the processing behaviour, the distribution of additives and the rheological 
properties of transparent polyamides but they do not avoid sufficiently enough the formation of 
deposits on the screws or in the injection mould and they adversely affect the coat adhesion or the 
adhesion in composite injection-moulded parts in particular. 



15 DE 199 26 622 Al discloses the use of paraffin oil in combination with other lubricants in 

ABS/mbber materials which has advantages as to the rheological properties and impact strength. 
But no details are given about a reduced formation of deposits and an improved purity of 
transparent moulded articles. 

20 Paiafifin oil is often used for preparing red phoss)horus for the manufocture of flameproof 

polyamide moulding compounds, for example (WO 98/27153, EP-A-1024167), or as a softener in 
elastomer moulding compounds (DE-A-196 45 727). But these products do not exhibit any 
transparency. 

25 WO 02/090421 A discloses thermoplastic polyamide moulding compounds based on 

copolyamides which contain diamines and dicarboxylic acids having aromatic nuclei which exhibit 
a high refinactive index of >1.60 and a low density of less than 1.3 g/cm^. In addition, low 
birefringence and high hardness and scratch proofliess are achieved. Manufacture is done in 
conventional pressure autoclaves by a modified process. Forming of the moulding coinpounds 

30 according to the invention is performed through thermoplastic processes. As compared with 
known materials such as PMMA or PC, optically relevant properties such as a high refractive 
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index, hardness and heat deflection temperatuie were realized in one product. In addition to the 
advantageous combmation of properties for qptical applications, moulded articles made fcom the 
moulding compounds according to the invention have the excellent resistance to chemicals known 
for polyamides. For optical lenses, for example, a very low bkefidngence is desired to avoid the 
formation of coloured rings or distortions. 

JP 58 033429 A, quoted as Abstract, discloses the manufecture of a plastics lens made of 
a radiation-curable base material such as PVC which can be coated with a reactive curable resin 
such as polystyrene. 

WO 01/36524 A discloses polycarbonate compositions which exhibit an unproved 
processabilily while maintaining very good mechanical properties of the moulded articles 
manufectured. The polycarbonate compositions contain an eflGective quantity of a lubricant of 
structures I, n and/or m, structure I being a diester of glycol with a mixture of monocafboxylic 
acids having 29 to 39 C-atoms. Structure H is a triester of glycerine, also with a mixture of 
monocarboxylic acids having 29 to 39 C-atoms. Stmcture m is a quadruple ester of 
pentaerythrilol with a tmxture of monocarboxylic acids having 16 to 18 C-atoms. In the same way 
as in Examples 1 to 7 of D3, lenses are made from Ihese polycarbonate compositions and are 
coated wifli a polysiloxane-based hard coat on both sides. 

EP-A-1 ,092,747 A discloses an additive composition for organic polymers and the use of 
the con:5)osition or of a single component of the coniposition as a lubricant for several transparent 
polymers such copolyamides, styiene copolymers, polycarbonates, polymethacrylates, transparent 
ABS, etc. It is intended that the use of the lubricants should enable transparent polymers to be 
produced without a limitation of the optical and mechanical properties. The polymer compositions 
can also be further processed and are also suited for coats. 

In JP-A-50109247, polycarbonate/ABS blends (acrylonitrile/EP-rubber/styrene blends) are 
disclosed which contain 0,1 to 10 % by weigjit of paraffin oil to improve low-temperature 
toughness. No details are given about the effect on tiie purity of a transparent moulded article and 
on ihe formation of deposits. 
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EP 1 092 747 Bl discloses additive compositions which separate materials and are 
lubricating, the use tiiereo^ and a composition containing organic polymer based on saturated 
hydrocarbons selected from the group consisting of hexamefhyltetracosanes and isomers thereof 
in combination with at least one polysiloxane polymer having a molecular wdght over 500,000 
g/moL This additive composition of hexamethyltetracosane and polysilojrane polymer allows 
copolyesters such as PET, PBT, PEN and copolymers thereof, polyesters, polycarbonates, 
polyureflianes, polyacetals, polyamides, copolyamides, potyphenylene oxides, polyimides, 
polyamide imides, potysulphones, polyketones, polyamide compositions of high strength, 
transparent ABS, styrene resms, mefliacrylates, and polyether imides to be processed into 
moulded articles witiiout producing deposits on the screw or in the mould. In some examples of 
EP 1 092 747 Bl, 0.1 % by weight of hracamethyltetracosane together with 0.1 % by weight of 
poty^oxane polymer is used as an additive composition in the extrusion of HOPE. In other 
exattples, PMMA copolymers, PET as well as styrene copolymers are processed together with 
the additive described. 

Whelher these advantages according to EP 1 092 747 Bl are sufficient to manufecture 
very demandmg transparent moulded articles from defined transparent moulding compounds 
which are suited for ^Hcations in tiie field of lenses, CDs, DVDs, displays of portable telephone 
sets, camera lenses or optical waveguides, is not disclosed in detail in EP 1 092 747 Bl or is not 
apparent ftom the examples worked out tiiere. Moreover, EP 1 092 747 Bl gives no suggestion 
at all, or does not allow any assessment to be made, as to whether optically disturbing particles 
over 35 |am in size remain in the moulded article anyway. In addition, no details are ^ven about 
the cleaning cycles of lens manufecture, for example. Witii respect to the important adhesion to 
other materials in improved moulded articles or sheets, a person skilled in the art rather expects 
fix>m EP 1 092 747 Bl disadvanta^s for the mobile, lubricating, peeling and liquefying additives. 



TfRWF STTMMARY OF THE INVENTION 



It is therefore an object of the present invention to provide materials composites of a 
moulded article of transparait or translucent plastics moulding compounds which have 
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transparent surface layers, etc., which exhibit a perfect purity and quality which have so fer been 
achievable only with Mgh-piuity PMMA or polycarbonate materials and wherein the mould 
contour is exactly reproduced, while maintaining the above advantageous properties, in particular 
the excellent adhesion to the improvement components or sur&ce layers, for the manufacture of 
5 stable materials composites. In addition, the rheological properties of the melt during forming are 
to be improved such that large flow lengths at low injection pressures become possible. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 Figures 1 to 7 show the effect of the use of the lubricant (dodecanedioic acid) according 

to the present invention. 

Figure 1 shows the light transmittance of lenses (2 mm) measured with a BYK-Gardn^ 
haze meter, wherein the lens material was obtained according to references example 1, example 2, 
15 example 3, example 4 and example 5 (nuxmg polyamid material of the MACM12 type with 4% of 
Grilamid TR MB XE3805 + UV400 -f- lubricant (dodecanedioic acid). Especially haze was 
measured in figure 1. 

Figure 2 also shows the measurement of light transmittance of obtained lenses according 
20 to references example 1, example 2, eKeaaple 3, example 4 and example 5. The lenses properties 
(clarity) were measured with a BYK-Gardner haze meter. 

Figure 3 again shows the transparency of the material according to references example 1, 
example 2, example 3, example 4 and example 5. 

25 

Figure 4 shows the lens properties (2 mm) (haze) measured with a BYK-Gardner haze 
meter obtained firom the compositions of references example 6, example 7, example 8 and 
example 9 of the present invention. 

30 Figure 5 shows the lens properties (2 mm) (clarity) measured with a BYK-Gardner haze 

meter obtained from the materials according to references example 6, example 7, example 8 and 
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example 9 of fte present inventioti. 

Figure 6 shows the transparency of the lenses obtained ftom the materials according to 
references example 6, example 7, example 8 and example 9 of the present invention. 



Figure 7 shows the transmission curves of the lenses of references example 14 and 
example 15 which coincident exactly. The material of the lenses (2 mm) were obtained according 
to the example 15 according to the present invention and to reference example 14. 



The above object is solved by the materials composites of a moulded article of at least one 
transparent or translucent dyeable plastics moulding compound which moulded article is bonded 
to at least one transparent or translucent sur&ce layer and/or to decorative films, functional films 

IS or coats or rubbers or other plastics, characterised in that said plastics moulding compound used 
for the manu&cture of said moulded article, said sur&ce layer or said other plastics contains in an 
amount of 0,01 to 5.0 % by weight, preferably 0.01 to 2.0 % by weight, each related to the total 
weight of the moulding compound, at least one lubricant selected fcom the group consisting of 
sorbitan esters, sebacic acid esters, dodecanedioic acid esters, docosanoic add esters, glycerine, 

20 glycol, diethylene glycol, stearoyl amide, stearyl stearate, ethylene bissteroyl amide, octane 
pyrtoUdone, and fix>m the groiq> consisting of non-polar paraffin oils and tetracosanes, and that a 
permanent adhesion to said other plastics layers and/or films or coats or rubbers or other plastics 
is achieved (cf. claim 1). 

25 Preferred polyamide materials for use in the plastics moulding compounds for the manufecture of 
the moulded articles or materials composites according to the invention are defined by the 
following chains of formula (0): 



5 



10 



DETAILED DESCRIPTION OF THE INVENTION 



-(NH-Ri-CO)x-(NH-R2-NH)y-(CO-R3-CO)y- 



jformula (0), 



30 where 
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X, y stand for 0 to 1 00 mole-% and the groups Rj, R2, R3 may be the same or different and 
consist of linearly aliphatic or branched chains having 2-18 (CH2) units or of chains having 
QTcloaliphafic nuclei, 6&sSkyl <^cloaliphatic nuclei, alkylated cycloaliphatic nuclei, ortho, meta, 
para aromatic nuclei, orfho, meta, para dialkyl aromatic nuclei or mixtures thereof, wherein the 
5 aromatic or cycloaliphatic nuclei may be mononuclear or polynuclear and may be bonded directly 
or indirectly or througji linear or branched alkyl groups (cf. claim 14). 

Further preferred polyamide materials according to the present invention are those 
consisting of: 

10 A, 100 mole-% of a diamine mixture of 10 - 70 mole-% of PACM [bis-(4-amino- 

cyclohexyl) methane] containing less than 50 % by weight of trans,trans isomers, and 90 - 30 
mole-% of MACM [biS"(4-amino-3-mefhyl-cyclohexyl) metiiane], wherein 0 —10 mole-% of the 
diamine mixture may be substituted by other aliphatic diamines having 6 to 12 C-atoms, 
cycloaliphatic, alkyl-substituted cycloaliphatic, branched aliphatic diamines or midtiamines having 

15 3 to 12 amino groups or mixtures thereof if required; and 

B. 100 mole-% of long-chain aliphatic dicarboxylic acids having 8 to 14 C-atoms or 
mixtures of these dicarboxylic adds, wherein 0 — 10 mole-% of these dicarboxylic acids xmy be 
substituted by other aromatic or Qrcloaliphatic dicarboxylic acids having 8 to 16 C-atoms which 
are particularly selected from the group consisting of isophthalic acid, terephthalic acid, 

20 n^hfhaline dicarboxylic acid, cyclohexane dicarboxylic add or mixtures thereo:^ 

wherein 0 - 100 mole-% of the other long-chain aliphatic diamines and 0 - 100 mole-% of 
the other long-chain aliphatic dicarboxylic acids may optionally be added as 0 - 20 mole-% of g>- 
amino acids having 6 to 12 C-atoms or lactams having 6 to 12 C-atoms (cf. claim 17). 

25 In a preferred embodiment according to the invention said polyamides of said moulding 
corqpounds are polyamides based on copolyamides which particularly have a reftactive index Ud^^ 
over 1.59, particularly preferably over 1.6, which have a predominant wdght percentage of 
diamines and dicarboxylic acids having aromatic nuclei, characterised by the following chains 
represented by formula (A): 

30 

-{IPA-ira-Ri-ira}ni-{TPA-NH-R2-NH}i£j-{CO-R3-NI^ (A), 
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where 

m = 40 to 1 00 % by weight, 
112 = 60 to 0 % by weight, 

5 113 = 0 to 30 % by weight and wherein the weight percentages of ni, rxz and na balance to 100 % by 
weight, 

wherein the diamines having the nuclei Ri, R2 may be the same or different and consist of 
para-xylylene or meta-xylylene units in an amount of at least 30 mole-% related to 100 mole-% of 
diamine and consist of linearly aliphatic or branched chains having 2 to 12 (CH2) units or of chains 

10 having cycloaliphatic nuclei which are used alone or as mixtures and wherein 100 mole-% of said 
dicarboxyHc acids consist of at least 40 mole-% of isophthalic acid (EPA) and of terephthalic acid 
(TPA) in an amount to balance 100 mole-%, wherein said dicarboxylic acids may be substituted 
completely or partially by naphthaline dicaifoo^lic acids, wherein iqp to 30 % by wdight of said 
copolyamides of said mouldmg compounds may be substituted by amino adds or lactams having 

15 an R3 nucleus, consisting of 5 to 11 (CH2) chains (cf. claim 21). 

In another embodiment of the invention said iK)lyamides of said polyamide moillding confounds 
are polybleods consisting of 

20 a pofyamide having the conqposition of formula (I); and 

at least one semicrystalline polyamide having the composition of formula (II), wherein the 
conponents of said polyamide (I) and said polyamide (TI) are used in a ratio of 99 : 1 to 1 : 99, 
preferably 10 : 90 to 90 : 10, so that the sum equals 100 parts, wherein said polyamide (I) has the 
25 following monomer composition or is represented by chains of the following formulas (la) or (lb): 

K-OOC-X.COO)-^^^-Y-NH^^-^OC^^^ (la), 
K-OOC-X,-COO)ai(HN-Yi-NH)ai(OOC-Z,-NH)w]ci (Tb), 



where 
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X= iso-phenyleaie, para-phenylene, 4-12 (CHb) umts, cyclohexyl, naphthyl, tiorbomyl, 

norbomane dimetliy], trimethyl hexamethylene, 
Xi= iso-phenylene, para-phenylene, 2-12 (CH2) units, cyclohexyl, naphthyl^ norbomyl, 

noxbomaiie dimethyl, trimethyl hexamefhylenej 
5 Y= (CH2): 2-12 (CH2) umts, cyclohexyl, bis-(mefhyl-cyclohexyl) methane, bis-(methyl- 

cyclohexyl) ethane, bis-(methyl-cyclohexyl) propane, norbomyl, norbomane dimethyl, 

trimethyl hexamethylene, bis-(cyclohexyl) methane, bis-(cyclohexyl) ethane, bis- 

(cyclohexyl) propane, 

Yi= (CH2): 2-12 (CH2) units, cyclohexyl, bis-(methyl-cyclohexyl) methane, bis-(mefhyl- 
10 cyclohexyl) ethane, bis-(mefhyl-cyclohexyl) propane, norbomyl, norbomane dimethyl, 

trimethyl hexamethylene, bis-(cyclohexyl) methane, bis-(cyclohexyl) ethane, bis- 
(cyclohexyl) propane, 

Z= (CH2): 4-12 (CH2) units, cyclohexyl, bis-(mefhyl-cyclohexyl) methane, bis-(mefhyl- 
cyclohexyl), bis-(mefhyl-cyclohexyl) ethane, bis-(mefhyI-(q^clohexyl) propane, norbomyl, 
1 5 norbomyl dimethyl, 

Zi= (CH2): 4-12 (CS2) units, cyclohe?cyl, bis-(mefhyl-<yclohesyl) methane, bis-(mefliyl- 
cyclohexyl) ethane, lns-(mefhyl-cyclohexyl) propane, norbomyl, norbomyl dimetl^], 
tdmetfayi hexamethylene, and 
a = 0 - 50 mole-%, b^ 0 - lOOmole-%, ai = 0 - 50 mole-%, bi == 0 - 100 mole-%, and 
20 the sum ofa + aiH-b+biislOO mole-% and the sum of c + ci is 1 00 % by weight; and wherein 
said semictystalline polyamide (II) is represented by chains of formula (Qa) and/or (lib): 

[(-HN-u-COO-)d(-HN-v-COO-)e(-HN-s-NH-)f(-OOC-t-COO-)dg (Ha), 

[(-HN-Si-NH-)fl(-OOC-ti-COO-)a]gi (lib), 

25 where 

u= (CH2): 4 - 12 (CH2) units, V- (CH2): 4 - 12 (CH2) units, 
s, Si = (CH2): 2-12 (CH2) units, meta-xylylene, para-xylylene, 
t, ti = (CH2): 2-12 (CH2) units, iso-phenylene, para-phenylene, 
f = 0-50 mole-%, d = 0 - 100 mole-%, 
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fi == 0-50 mole-%, e = 0 - 1 00 mole-%, 
wheiein the sum of f + + d + e is 100 mole-% and 
the sum of g+ gi is 100 % by weight; and 



5 



at least 0.01 to 2,0 parts by weight of a phosphorus compound of formula (Xn), related to 



100 parts by weight of said polyamides of formulas (Ia)/(Ib), (na)/(IIb), which may be used in a 
pure form or as an aqueous solution: 



10 where 

X = EL, -OR'\ 2-pyridyl, -NH2, "NEIR\ wherein X may be bonded to (R ) or may be 

directly bonded to P, 
R^= (CHiV, linear or branched, 
R"^ = Li, Na, K, (CH2)n2, linear or branched, asid 
15 n = integer of 0 to 5; 1 = 0, 1, 1,5, 2, 2,5; m == integer of 0 to 3; ni == integer of 1 to 12, n2 = 1 to 
12; and/or 

0.01 to 15 parts by weight of cyclic phosphonic acid anhydride compoimds of formula 
(TV), related to 100 parts by weight of said polyamides of formulas (Ia)/(lbX (HayCIIb), which 
20 may be used in a pure form or as an aqueous solution: 



[X(R0nP(O)i(OR^0oa 



(HI), 



[.(R)PO(0)-]n 



(IV), 



where 



25 



n 



3, 4, 5^ 6, an alternating -P-O- heterocycle having 3, 4, 5, 6 (P-O) units in the ring, 
R = CH3, C2H5, C3H7, C4H9, isobutyl, 2,2,6,6-tetramethyl-4-piperidyl (cf. claim 25). 



The other subclaims include advantageous embodiments of the invention. 



Surprisingly, the above object is solved by the use of lubricants selected firom the group 
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consisting of sorbitan esters, sebacic acid esters, dodecanedioic acid esters, docosanoic acid 
esters, glycerine, glycol, diethylene glycol, stearoyl amide, stearyl stearate, ethylene bissteroyl 
amide, octane pyrrolidone, and particularly preferably by lubricants selected ftom the group 
consisting of non-polar paraffin oils which do not adversely affect the adhesion to hard coats on 
5 optical lenses, for example. 

A particularly suited glass-clear, colourless paraffin oil (HTNP) contains (by GC analysis) 
the main components 2,6,10,15,19,23-hexamethyltetracosane including several low-molecular 
parafBbos. The Si content is below 100 ppm. This paraffin oil composition is a glass-clear liquid 
10 which has a melting point of -40 and a density of 0.810 to 0.830 g/ml and is completely 
insoluble in water. Relevant products which are liquid in the range £rom -40 °C to 240 °C (10 mm 
Hg) are on the market. 

According to the invention, these lubricants develop a positive effect during the extrusion 
15 or injection moulding processing process if they are rolled wilh or without pigments onto the 
granulate, compounded with the base polymer as a pure additive or in the form of a master batch 
and/or are melt-filtered or are already added to the base polymer during polymerisation or 
polycondensation. 

20 The plastics moulding compounds for the manu&cture of the moulded article and/or the 
transparent sur&ce layer and/or the other plastics of the materials composite according to the 
invention may be selected fi-om flie group consisting of plastics made of polymethyl methacrylate, 
polycarbonate, diethylene-glycol-diallyl carbonate (CR 39), polystyrene, polyethylene 
terephthalate, polybutylene terephthalate, PEN, and the copolymers thereof, polyamide, 

25 copolyamide, polyether sulphone, poly(aryl) ether ketone, polyimide, polyurethane, polyacetal, 
polyamide imide, polyether ketone, polyether imide, polyphenylene oxide, poly(oxymethylene), 
acrylonitrile/butadiene/styrene polymer. 

The moulded articles of the materials composite according to the invention may be 
30 nianoGactured by the injection moulding process or injection compression moulding process, 
irgection blow moulding process, injection stretch blow moulding process or extrusion process or 
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consisting of sorbitan esters, sebadic acid esters, dodecanedioic acid esters, docosanoic acid 
esters, glycerine, glycol, diethylene glycol, stearoyl amide, stearyl stearate, ethylene bissteroyl 
amide, octane pyrrolidone, and particularly preferably by lubricants selected ftom the group 
consisting of non-polar paraflBn oils which do not adversely affect the adhesion to hard coats on 
5 optical lenses, for example. 

A particularly suited glass-clear, colourless paraffin oil (HTlSrP) contains (by GC analysis) 
the main componenis 2,6,10,15,19,23-hexamefhyltetracosane including several low-molecular 
paraffins. The Si content is below 100 ppm. This paraffin oil composition is a glass-clear liquid 
10 which has a melting point of -40 "^C and a density of 0.810 to 0-830 g/ml and is completely 
insoluble in water. Relevant products which aie liquid in the range from -40 °C to 240 °C (10 mm 
Hg) are on the matket. 

According to the invention, these lubricants develop a positive effect during the extrusion 
IS or injection moulding processing process if they are rolled with or without pigments onto the 
granulate, compounded with tiae base polymer as a pure additive or in the form of a master batch 
and/or are melt-filtered or are already added to the base polymer during polymerisation or 
polycondensation. 

20 The plastics moulding compounds for the manufacture of the moulded article and/or the 
transparent surface layer and/or the other plastics of the materials composite according to the 
invention naay be selected from the group consisting of plastics made of polymethyl methacrylate, 
polycarbonate, diethylene-glycol-diallyl carbonate (CR 39), polystyrene, polyethylene 
terephthalate, polybutylene terephthalate, PEN, and the copolymers thereof, polyamide, 

25 copolyamide, polyether sulphone, poly(aryI) ether ketone, polyimide, polyurethane, polyacetal, 
polyamide imide, polyether ketone, polyether imide, polyphenylene oxide, poly(oxymethylene), 
acrylonitrile/butadiene/styrene polymer. 

The moulded articles of the materials composite according to the invention may be 
30 manu&ctured by the injection moulding process or injection compression moulding process, 
injection blow moulding process, injection stretch blow moulding process or extrusion process or 
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a fi^cial injection moulding process. 

The materials composites according to the invention aie particularly improved by in-mould 
labelling, in-mould decoration, in-mould film decoration, composite injection moulding, 
5 laminating, vapour coating, printing, adhesive bonding, dyeing or coating, and sealing and are 
petmanentiy bonded to other components. 

The material composites according to the present invention may be coated, aad it is 
particularly preferred that they are coated, and it is particularly preferred that hard coats or 
10 dyeable hard coats are attached with or without a primer-coat layer from solution onto the 
moulded article manufactured by thermoplastic forming processes or by forming processes for 
reactive casting compounds such as polyurethane casting compounds, and that they are cured. 

In a preferred embodiment, vapour coating processes (sputtering) are used to apply layers 
15 to these moulded articles or composites, a silicon hard coat or shade being produced by 
ev£q[)oration of metals with or without a preparation by plasma treatment 

The materials coinposites according to the invention are used for optical components such 
as ophthalmic lenses or sun lenses for eyeglasses, magnifier lenses, lens systems, microscopes, 
20 cameras, displays for mobile cellular telephones, camera lenses, measuring instruments, watch- 
glasses or watch cases, cases for portable telephone sets with or without integrated displays or all 
kinds of apparatuses and for CDs, DVDs, lenses for LEDs, optical waveguides, light couplers, 
li^t amplifiers, distributors and panes for lamps and laser alignment tools, multi-layer films, 
compound containers and all kinds of transparent composites. 

25 

The plastics moulding compounds used for the manufecture of the moulded articles 
according to the invention are, in a preferred embodiment, polyamide moulding compounds. The 
polyamide moulding compounds contain transparent or translucent polyamides according to 
ibrmula (0) below. 

30 
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The polyamide compositioDS for the polyanaide moulding conopounds may consist of one 
or more con5)onents of the polyamides of formula (0) (see above) and one or more components 
of semiaystaBine polyamides, copolyamides or block copolyamides. In this case, the components 
of semicrystaUine polyamides, copolyamides or block copolyamides may be partially or 
5 coicpletely substituted by foreign polymers, or the coniponents of semiciystalline poljramides, 
copolyamides or block copolyamides may contain other polymers selected jfrom the group 
consisting of impact strength modifiers such as grafted sheath/core polymers, impact strength 
modifiers such as SBR, SBS, EPS, EPR, SEBS, EMP, EPDM, maleic anhydride, grafted 
polyethylenes, propylene, terpolymers of ethylene-glycidyl methacrylate or fi-om the group 
10 consisting of thermotropic or thermochromic additives which change the shade in dependence on 
ten^ierature or independent of the wavelength of the radiated light The coixtpositions may also 
contain other processing agents or reinfotcing materials such as glass fibres or balls, or 
antidamping ag^ts. 

IS In the moulding conipounds according to the invention, isorefiractive graft;ed sheath/cote 

polymers and isoreflactive reinforcing materials are particularly preferred 

Suitable transparent polyamides consist of lactams, amino adds and/or dicarboxylic acids 
contaioing appropriate quantities of diamines, the skeletons of the respective monomers 
20 originating firom the group of aliphatics, cycloaliphatics or acomalics which may comprise other 
substitutes or branches. 

Moreover, transparent polyamides of semicrystalline polyamides and/or semicrystaUine 
copolyamides with amorphous polyamides and/or amorphous copolyamides may be manufactured 
25 as polymer blends or alloys by compounding in single-screw or multiple-screw extruders at 
ten^emtures between 200 and 350 °C. 

The transparent polyamides of suitable monomer combinations are manufactured, for 
example, by the well-known polycondensation processes in pressure autoclaves up to 40 bar. 
30 Modified processes up to a maximum of 6 bar are employed if activated diamines having aromatic 
nuclei are used. Optionally, the synthesizing s^ noiay be influenced through elimination of the 
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reaction water by applyixig vacuum. The manu&cture may also be peifomied in two steps, 
precondensates being produced first which are then brought to the desired final viscosity in a melt 
postcondensation process in extruders, for example. 

5 The polymer melts thus obtained are pelletized by well-known continuous granxdators or 

apparatuses for hot severing. Preferably, the polymer melt is cleaned by continuous or 
discontinuous melt filtration using screens having a mesh size of 5 to 100 [im, or sand filters or 
filter cartridges made of ceramic or metallic sintered materials before it is pelletized These pellets 
are adjusted to the desired humidity, i, e. a water content of 0.01 to 0,1 %, in dryers at 
10 temperatures of 60 to 180 ""C usdng dry gases such as air or nitrogen or in a vacuum of 1 to 1000 
mbar, 

Conipositions for transparent polyamides result firom formula (0): 

-(NH.Ri-CO)x-(NH-R2-MI)y-(CO-R3-COV (0), 

15 where 

x,y:0tol00mole-%, 

Ri, R2, R3: linear or branched chains having 2-18 (CH2) units; cycloaliphatics; dialkyl 
cycloaliphatics; alkylated cycloaliphatics; o/m/p-aromatics; o/m/p-dialkyl aromatics or mixtures 
thereof The aromatics or cycloaliphatics may be mononuclear or polynuclear and may be bonded 
20 directly or through linear or branched alkyl groups. 

Compositions for transparent polyamide blends resxxlt fi:om one or more components of 
formula (0) and one or more components of semicrystalline polyamides, copolyamides or block 
copolyamides or other semicrystalline plastics such as sheath/core polymers, 

25 

Preferred compositions for transparent polyamides, without aromatics, are moulding 
compounds consisting of 100 mole-% of a diamine mixture of 0 - 100 mole-% of PACM |bis-(4- 
amino-cyclohexyl) methane] and 0 - 100 mole-% of MACM [bis-(4-amino-3-mefliyl-cyclohexyl) 
mettiane], wherein 0-10 mole-% of the diamine mixture, may be substituted by other diamines 
30 such as aliphatic diamines having 6 to 12 C-atoms, cycloaliphatic, alkyl-substituted cycloaliphatic. 
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branched aliphatic diammes or multianiiiies having 3 to 12 amino groups or mixtures thereof and 
wherein 0 - 100 mole-% of these dicarboxylic acids or mixtures thereof may be substituted by 100 
mole-% of long-chain aliphatic dicarboxylic acids or mixtures of these dicarboxylic acids having 8 
to 14 C-atomSa wherein Qrclohexane dicarboigrlic acid or mixtures thereof are preferred (cf claim 
5 17), 

The 0-10 mole-% of the other diamines and the 0 - 10 mole-% of the other dicarboxylic 
acids may be optionally added as 0 - 20 mole-% of amino acids or lactams, 

10 Preferred are transparent moulding compounds made from 100 mole-% of a diamine 

mixture of 30 - 70 mole-% of bis-(4-amino-cyclohexyl) methane containing less than 50 % by 
weight of trans^trans isomers and 70 - 30 mole-% of bis-(4-amino-3-methyl-cyclohexyl) methane, 
and firom 100 mole-% of dodecanedioic acid or sebacic acid or azelaic acid or mixtures thereof. 

15 Particularly preferred are transparent moulding compounds made from 100 mole-% of a 

diamine mixture of 40 - 70 mole-% of bis-(4-amino-cyclohexyl) methane containing less than 50 
% by weight of trans,trans isomers and 60 - 30 mole-% of bis-(4-amino-3-mefhyl-cyclohexyl) 
methane, and from 100 mole-% of dodecanedioic acid 

20 Particularly preferred are transparent moulding compounds made jBom 100 mole-% of a 

diamine mixture of 50 - 70 mole-% of bis-(4-amino-cyclohexyl) methane contarning less than 50 
% by weight of trans^trans isomers and 50 - 30 mole-% of bis-(4-amino-3-methyl-Qrclohexyl) 
methane, and from 100 mole-% of dodecanedioic acid 

25 Particularly preferred are transparent moulding compounds made from 100 mole-% of a 

diamine mixture of 50 - 70 mole-% of bis-(4-amino-cyclohexyl) methane containing less than 50 
% by weight of trans,trans isomers of the Dicykan type by the trade name of 4,4"- 
diaminodicyclohexyl methane (CAS No, 1761-71-3, made by BASF) and 50 - 30 mole-% of bis- 
(4-amino-3-mefliyl-cyclohexyl) methane of the Laromm C260 type by the trade name of 3,3^- 

30 dimethyl-4,4^-diaminodicyclohexyl methane (CAS No. 6864-37-5, made by BASF), and from 100 
mole-% of dodecanedioic acid 
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To adjust the desited relative viscosity, measured in a 0.5 % xn-cresol solution, of 1.65 to 
2-00, preferably 1.70 to 1.95, either the diamine or the dicarboxylic acids may be used in an 
appropriate excess. Preferred is the adjustmeait by monoamine or monocarboxylic acids of 0.01 to 
5 2.0 % by weight, preferably 0.05 to 0.5 % by weight- 
Suitable adjusting agents are benzoic acid, acetic acid, propionic acid, stearylamine or 
mixtures thereof Particularly preferred are adjusting agents having amino or carboxylic acid 
groups which contain stabilizing agent groups of the HALS (hindered amine light stabiliser) type 
10 or tertiary butyl phenol type such as triacetone diamine or the isophthalic acid-di-triacetone 
diamine derivative. 

Suitable catalysts for the acceleration of the polycondensation reaction are phosphorus- 
containing acids such as H3PO2, H3PO3, H3PO4, the salts or organic derivatives fhereoj^ which 
15 also lead to a redaction of Hie discoloration during processing, in the range of 0.01 to 0.5 % by 
weight, preferably 0-03 to 0.1 % by weight 

Suitable defoaming agents to avoid fi>aming during venting are aqueous emulsions 
containing silicones or silicone derivatives, in the range of 0.01 to 1,0 % by wei^t, preferably 
20 0-01 to 0. 10 % by weight, for a 10 % emulsion. 

Suitable heat or UV stabilisers may be added to the formulation in an amount of 0.01 to 
0,5 % by weight before polycondensation. Preferably, high-melting types are used, Irganox 1098 
or Nylostab-SEED, Tinuvin 770, Tinuvin 320, Tinuvin 326, Tinuvin 327 being particularly 
25 preferred. 

The manufacture of the moulding compound according to the invention is performed in 
well-known pressure autoclaves. First, a compression phase is run at 260 - 310 °C. Then an 
expansion is performed at 260 - 310 '^C, Venting is also performed at 260 - 310 ""C. Subsequenfly, 
30 the moulding compound is discharged as an extmdate, is cooled in a water bath of 5 - 80 and 
is then granulated. The granulate is dried for 12 hours at 80 °C to a water content below 0.06 %. 
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During the diying process in which the granulate is also diculated, additives such as 
lubricants, colorants, stabilisers or others may be applied or sintered onto the granulate. 

5 Preferred transparent or translucent dyeable polyamide moulding compounds having 

aromatics contain aromatic dicarboxyUc acids such as isophthalic acid, terephthalic acid or 
naphthalene dicarboxylic acid alone or as a mijcture, whereas isophthalic acid forms the largest 
fraction. Of course, the relevant esters or other substituted derivatives may also be used Specific 
selection of different symmetric or asymmetric isomers of naphthaline dicarboxylic acid allows the 
10 crystallization behaviour to be influenced A part of the aromatic dicarboxylic acids may be 
substituted by aliphatic dicarboxylic adds. 

Suitable diamines preferably contain aromatic nuclei such as meta-xylene diamine or para- 
xylene diamine, or they originate from the group of aromatic diamines or substituted aromatic 
15 diamines, and they may be used alone or as a mixture. A smaller part of the aromatic diamines 
may be substituted by aliphatic or cy^cloaliphatic diamines. 

The preferred transparent or translucent dyed polyamide moulding compound having a 
reftactive index over 1.59, preferably over 1.6, contains a predominant weight percentage of 
20 diamines and dicarboxylic adds having aromatic nucld of formula (A): 

-{IPA-TqH-Ri-NH}ni-{TPA-MI-R2-NH}^-{CO-R3-NH)^ (A), 



where 

ni = 40 to 100 % by weight, 
25 n2 = 60 to 0 % by weight, 

= 0 to 30 % by weight and wherem the weight percentages of ni, n2 and Us balance to 100 % by 
weight, 

wherein the diamines having the nuclei Ri, R2 may be the same or different and consist of para- 
xylylene or meta-xylylene units and may consist of linearly aliphatic ot branched chains of 2 to 12 
30 (CH2) units or of chains having cycloaliphatic nucld which are used alone or as mbdures (cf. 
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100 mole-% of the dicarboxylic acids consist of at least 40 iiiole-% of isophfhaHc acid 
(IPA) and of terephfhalic acid (TP A) in an amount to balance 100 mole-%, wherein TPA may 
5 conqpletely or partially be substituted by naphthaline dicarboxylic acids . 



Up to 30 % by weight of the moulding compound may be substituted by amino acids or 
lactanis having an R3 nucleus which consist of 5 to 1 1 (CH2) nuclei 



10 



Preferred is a composition of formula (B): 



MXDI/MXDT/6I/6T 



(B), 



where 

meta-xylylene diamine (MXD): 20 to 100 mole-%, 
15 hexamefhylene diamine (6): 80 to 0 mole-%, 
isophfhalic acid (T): 50 to 100 mole-%, and 
terephthalic acid (T): 50 to 100 mole-%, 

each related to 100 mole-% of diamine and 100 xnole-% of dicarboxylic acids, wherem meta 
xylylene may completely or partially be substituted by para- xylylene diamine , and wherein 
20 terephfhalic acid may completely or partially be substituted by naphthaline dicarboxylic acid , 
wherein symmetric or asymmetric isomers or mixtures thereof may be used (cf claim 22). 
Preferred are asymmetric isomers. 



Particularly preferred is a comjwsition of formula (B): 



25 



MXDI/MXDT/6I/6T 



where 



meta-xylylene diamine (MXD): 20 to 80 mole-%, 
hexamethylene diamine (6): 80 to 20 mole-%. 
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isophflhalic acid (T): 60 to 80 mole-%, and 
terephfhalic acid (T): 40 to 20 mole-%, 

each related to 100 mole-% of diamine and 100 mole-% of dicarboxylic acids. 
Particularly prefetred is a con^position of fonnula (C): 

6I/6T/6NDC 



(C), 



where 

naphthaline dicarboxylic acid (NDC) having a symmetric or asymmetric substituent position or 
mixtures thereof: 20 to 80 mole-%, 
10 isophthalic acid (T): 80 to 20 mole-%, 

terephfhalic acid (T): 40 to 0 mole-%, and 

hexamefhylene diamine (6): 100 mole-%, which hexamefhylene diamine may completely or 
partially be substituted by efltylene diamine, trimethyl hexamefhylene diamine, or linear diammes 
having 8 to 12 CHa-groups, or cycloaliphatic diaimnes such as norbomane diamine, 4,4^- 
15 diammodicyclohexyl methane, 3,3'-dimethyl-4,4'-dian3inodiqrclohexyl methane or mdbrtures 
ibereof, each related to 100 mole-% of diamine and 100 mole-% of dicarboxylic acids. 

Suitable diamines having aromatic nuclei are meta-xylylene diamine and pata-xylylene 
diamine, for exan^le. 

20 

Suitable aliphatic diamines or aliphatic dicarboxylic acids are fhose having 2 to 12 CH2- 
units which may be unbranched or branched. 

Suitable cycloaliphatic diamines or cycloaliphatic dicarboxylic acids contain skeletons such 
25 as norbomyl methane, (yclohexyl methane, dicyclohexyl methane, di(^clohexyl propane, 
di(mefhyl-cyclohexyl)methane, di(methyl-cyclohexyl)propane. 



30 



Suitable dicarboxylic acids having aromatic nuclei axe isophthalic acid (IPA), terephfhalic 
acid (TPA), naphthaline dicarboxylic acid having several symmetric and asymmetric isomers, and 
mixtures thereof which are used as acids or their esters and mixtures thereof 
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To accelerate the reaction during polycondensation, suitable phosphorus-containing 
catalysts such as H3PO2, H3PO3, H3PO4 may be added to the aqueous formulation in an amount of 
0.01 to 0,2 % by weight 

5 

To stabilise the colour for polymerisation and later processing, phosphorus-containing 
stabilisers of the R3PO2, R3PO3, R3PO4 type in the form of acids wifli R = H or which have 
organic linear or cyclic groups may be used in an amount of 0.01 to 0.2 % by weight, or 
stabiUsers containing stericaUy hindered phenols may be used in an amount of 0.01 to 0.2 % by 
10 wei^t. 

To adjust the chain length, either monofixnctional amines or monoftinctional acids are 
polymerised, or an excess of diamine or dicarboxylic acid is used. Particularly preferred are types 
of adjusting ag^ts having stabiliser functions, such as polysubstituted piperidiiQrl groups and 
15 tertiaty-butyl phenyl groups. 

The plastics moulding compounds according to the invention may contain additives such 
as UV absorbers which filter out UV light below 400 nm, for example, or colouring substances 
for shading lenses, or thermotropic or thermochromic additives which are temperature-dependent 
20 or which change the shade in dependence on the wavelength of the radiated light, or isorefractive 
grafted sheath/core polymers for a high impact resistance, or lubricants and other processing 
agents or isorefiactive reinforcing materials such as glass fibres or balls, or antidamping agents. 

The plastics moulding compound according to the invention is manufactured by a well- 
25 known condensation process in pressmre autoclaves, the special feature of which is that no 
process step in the tank exceeds a pressure of 4 bar. At higher pressures, these diamines having 
aromatic nuclei tend to form branches which drastically increase the melt viscosity at 260 °C, for 
example, and hence make the discharge firom the reactors impossible. 

30 Suitable processes for working in desired additives such as UV absorbers which filter out 

UV ligjit below 400 ma, for example, or colouring substances for shading lenses, or phototropic. 
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thermotropic or theimochioimc additives which change the shade iq dependence on tenqiemture 
or on the wavelength of the radiated light, or isoieficaclive grafted sheath/core polymers for a high 
impact resistance are the well-known compounding processes in extruders, 

5 Suitable processes for forming the granulate into one-component lenses are all the 

processes known for thermoplastics, in particular injection moulding in multi-cavity moulds. 

Moreover, the moulding compounds according to the invention allow the manufecture of 
conqposite lenses from in-mould decorated sheets or other moulded articles which lenses have 

10 polarisation properties or ate finished with UV absorbers which filter out UV light below 400 nm, 
for example, or with colouring substances for shading lenses, or with phototropic, thermotropic 
or thermochromic additives which change the shade in dependence on temperature or on the 
wavelengtii of the radiated ligjit. Moreover, composite lenses may be manu&ctured by in-mould 
decorating protective films with the lens material whereby the resistance to chemicals or the 

1 5 mechanical stressability or the sliding or abrasion behaviour can be improved. 

Suitable plications for the high-reflactive moulding compounds according to the 
invention are optical lenses for eyeglasses, cameras, binoculars, microscopes, electrooptical 
measuring and test instruments, optical filters, headlight lenses, lamp lenses, projectors and 
20 beamers, observation windows and sight glasses. 

To finish the surfeces, well-known processes such as coating with a hard coat, sofl: coat or 
UV protective coat, vapour coating with carbon or with metal atoms, plasma treatment and 
grafting of layers may be used. 

25 

These moidding compounds according to the invention may of course be used as blend 
con^onents in other amorphous or semicrystalline polyamides and may be finished with the 
conventional reinforcing materials, nano particles, impact strength modifiers, colouring 
substances, flame-retardant, soflieners, stabilisers, and lubricants. 

30 

Preferred transparent polyamide blends comprise a polyamide (T) having the composition 
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of formula la/Ib, and at least one semioystalline polyamide (II) having the compositian of formula 
na/nb. The components polyamide (!) and polyamide (H) are used in a ratio of 99 : 1 to 1 : 99, 
preferably 10 : 90 to 90 : 10, so that the sum equals 100 parts (cf claim 25). 

5 As another component, at least one phosphorus compound of formula (OS) in an amount 

of 0.01 to 2 parts related to 100 parts of polyamides, or of formula (IV) in an amoimt of 0.01 to 
15 parts related to 100 parts of polyamides is added, whereby a flame-retardant effect is also 
achieved- The phosphorus compounds of formula (lH) and formula (TV) may of course be used as 
mixtures. 

10 

Optionally, one or more usual stabilisers may be added in an amount of 0 to 2 parts related 
to 100 parts of polyamides. 

Of course, fillers, reinforcing materials, flame-retardant, softeners, lubricants, colouring 
15 substances, processing ag^ts and other well-known finishing agents naay be added 

Polyamide (J) contains the monomer composition of formulas (la) and (lb): 

K-OOC-X-COO)-^-^HN-Y-NB^^-^OC-Z.N^ (la), 

20 and 

K-OOC-Xi-COO)ai(HN-Yi-NH)ai(OOC-Zi"NH)bi]ci (Jb), 

where 

X= iso-phenylene, para-phenylene, 4 - 12 (CH2) units, qrclohexyl, naphthyl, norbomyl, 
25 trimethyl hexamethylene, 

Xi= iso-phenylene, para-phenylene, 2-12 (CH2) units, Qrclohexyl, naphthyl, norbomyl, 

trimethyl hexamethylene, 
Y= (CH2): 2-12 (CH2) units, cyclohexyl, bis-(mefhyl-cyclohexyl) methane/ethane/prppane, 

norbomyl, trimethyl hexamethylene, bis-(cyclohexyl) methane/efhane/prqpane. 
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Yi = (CH2): 2-12 (CH2) units, cyclohexyl, lMS-(mefliyl-cyclohexyl) methane/ethane/prqpane, 
norbomyl, trimethyl hexamethylene, bis-(cyclohexyl) methane/efhane/propane, 

Z = (CH2): 4-12 (CH2) units, cyclohexyl, bis-(methyl-cyclohexyl) methane/ethane/propane, 
norbomyl, 

5 Zi == (CH2): 4-12 (CH2) units, cyclohexyl, bis~(methyl-cyclohexyl) methane/elhane/propane, 
norbomyl, and 
a = 0-50 mole-%, b = 0 - 100 mole-%, 
ai = 0-50 mole-%, bi = 0 - 100 mole-%. 

The sum of a+ ai +b + bi is 100 mole-%- The sum of c + Ci is 100 % by weight 

10 

Semiciystallhie polyanride QI) contains the monomer coniposition of fomiula (S): 

[(-HN-u-COO-)d(-HN-v-COO-)e(-HN-s-lSIH-)<-OOC-t-COO (Ha), 

and 

[(-HN-Si-NH-)fl(-OOC-ti-COO-)fi]gi (Hb), 

15 where 

u= (CH2): 4 - 12 (CR2) units, v= (CH2): 4 - 12 (CHa) units, 
s, si = (CH2): 2 - 12 (CH2) units, meta-xylylene, paia-xylylene, 
t, ti = (CH2): 2-12 (CH2) units, iso-phenylene, paia-phenylene, 
f = 0-50 mole-%, d = 0 - 100 mole-%, 
20 fi = 0-50 mole-%, e = 0 - 100 mole-%. 

The sum of f + f, -I- d + e is 100 mole-%. 
The sum of g + gi is 100 % by weight 

25 Phosphorus compounds of formula (III) may be added in a pure form or as an aqueous 

solution. 

[X (R^)«P(0) i(OR^^) J (HI), 
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where 

X = H, -OR, 2-pyridyl, -NH2, -NHR , -NR'R", wherein X may be bonded to (R?) or may be 

directly bonded to P, 
R"= HL, (CH2)ni, linear or branched, 
R^' = Li, Na, K, H, (CH2)n2, linear or branched, 

n= 0 to 5; 1 = 0, 1, 1.5, 2, 2.5; m= 0 to 3; ni = 1 to 12, n2 = 1 to 12. 

CycUc phosphonic acid anhydride compounds of formula (IV) may also be added in a pure 
fi)rm or as an aqueous solution. 

[-(R)PO(0)-]n (IV), 

where 

n = 3,4, 5, 6, an alternating -P-O- heterocycle having 3, 4, 5, 6 (P-O) units in the ring, 
R - CH3, C2H5, C3H7, C4H9, isobulyl, 2,2,6,6-teti:amethyl-4-piperidyL 

Of course, mixtures of the phosphoms compounds may also be used. 

Suitable manu&cturing methods for the polyamide blends according to the invention are 
all the well-known extrusion processes if extrusion temperatures with resulting compound 
ten^jeratures between 250 and 330 ''C are used. 

Suitable processing methods for the polyamide blends according to the invention are 
thermoplastic processing methods by which moulded articles, fihns, plates, fibres, tubes and pipes, 
and bars are manufactured at temperatures of 200 to 350 *^C. 

Suitable applications for moulded articles, films, plates, fibres, tubes and pipes, bars, and 
coatings made of the polyamide blends according to the invention are eyeglasses, cameras, lenses, 
lighting systems, mirrors, panes, sight glasses, optical components, instrument panels, bottles, 
containers, medical-, cosmetic- and hygiene-articles, toothbrushes, handles, packagings, costume 
jewellery, laminations, multilayer films, coextrusion fihns, plate-like semi-finished products. 
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cylindrical senri-fimshed products^ optical waveguides, optical fibres, cable sheafhings, tubes, 
pipes, and lines, or protective coatings, varnishes and insulating materials for wires which are 
made from solution, grids/grilles, baskets, sheet metals, magnetic coils, deflection coils. 

5 The manufecture of the plastics or polyamide moulding compounds according to the 

invention by finishing with the Itibricants accordmg to the invention may be performed in three 
ways: 

a) Mixing the Uquid containing the lubricant with the granulate; 

b) Producing a master-batch granulate and producing a granulate mixture; 

10 c) Adding the lubricant before or during the polymerisation or polycondensation. 

The moulding compounds according to the invention may additionally contain a UV 
protective agent which reduces in 2 mm lenses the light transmission of wavelengflis below 400 
Tim which are harmful to the eye to less than 0,5 %- 

15 

Suitable UV absorbers are hydrojqrphenyl benzotriazoles or hydroxyphenyl 
chlorobenzottiazoles such as tinuvines, uvinols or others. 

The addition of the UV absorbers may be done by mixing with the grariiUate of the 
20 moulding compound according to the invention or by adding as a separately manufectured master 
batch in the form of a granulate which was manufectured by extrusion of the moulding 
con5)ounds according to the invention, which have an increased concentration of the UV 
absorber, on CTctrnders in the form of a granulate. 

25 Altematively, the lubricants according to the invention may be worked into this UV master 

batch- As a base material for the UV master batch, transparent polyamide moulding compounds 
which diffe from the moulding compound according to the invention but do not cause any severe 
haze may also be used 
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The ixianu&ctuxe of the moulding compound according to the invention is particularly 
advantageous if all additives are worked in in one step in the extruder and are present as a 
homogeneous granulate. 

5 These moulding compounds according to the invention are processed in the next step on 

an injection moulding machine such as the AUrounder 270 500-100 type made by Arburg 
(clamping force: 500 kN)- 

Typical setting parameters for processing the moulding compounds of the Reference 
10 Examples or Examples 1 - 35 are as follows: 

Cylinder temperature: 260, 265, 270, 270, 270 

(special high settings, hopper to nozzle) 
Mould tenperature: 80 °C 

Circumferential speed of the screw: 15 m/min (special high setting) 

15 Specific back pressure: 50 bar 

Injection speed: 15 cmVsec 

Injection volume: 20 cm^ (max, 47 cm^ = 43 %) 

Switch-over pomt to holding pressure: 3 cm^ 

20 Using a highly polished mould having 1 cavity in the mould of a lens, plane-parallel, 2 nam 

in thickness, relevant test lenses were made fi-om the moulding compound according to the 
invention. The lens quality was tested for purity, haze, clarity, and light transmission. 

In a sealing-up process the moulding compound according to the invention was tested for 
25 processability in a 4-cavity mould. When lenses had been manufactured over several days, the 
mould was tested for deposits and the runtime was determined after which the screw had to be 
cleaned. 



The lenses firom the scaling-up process were tested for the property of light transmission 
30 using a Perkm-Ehner type UV spectrometer. 
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The crucial property of adhesion was tested on a standard-coat system which was applied 
by conventional processes to improve scratch proo&ess and was tested for its adhesion to the 
lens. To this end, cross cuts were applied before and after UV ageing and after storage in cookmg 
water and were assessed. 

Particularly preferred are hard coats made by SDC Coating Inc. such as TC 1179 or 
dyeable hard coats such as TC-3000 which are attached with or without a primer-coat layer, such 
as the primer coat PR 1165, from solution onto the moulded article manufactured by 
thermoplastic forming processes or by forming processes for reactive casting compoxmds such as 
polyurelfaane casting compounds, and which are cured. 

Particularly preferred are vapour coating processes (sputtering) to apply layers to these 
moulded articles where a silicon hard layer or a shade, for example, is produced by ev^oration of 
metals with or without a preparation by plasma treatment 

The invention will now be described in detail by way of the following Examples by 
referring to Figures 1 to 7 and Tables 1 to 4 but wifliout limiting the invention thereto. 
The abbreviations and materials used in the Examples are given below. 

EXAMPLES 

Reference Example 1 

Highly transparent polyamide of the MACM12 type which has a Tg of 155 °C and a 
relative viscosity of 1.73 (0.5 % m-cresol) was mixed with 4 % of Grilamid TR MB XE3805 
UV400, both being trading items of EMS Chemie AG, in the form of granulates and the mixture 
was extruded on a two-screw extruder (WP ZSK30, 280 °C), was cut into a granulate and was 
dried to a humidity below 0.06 %. 

This granulate was processed into plane-parallel lenses of 75 mm in diameter and 2 mm in 
thickness on an injection moulding machine. The lenses were measured by radiating light onto the 
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convex side, UV absoiption was below 99.8 % up to 400 nm. 

Light transmittance was 89.9 %. The lens properties obtained were measured with a Byk- 
Gardner haze meter (Figures 1 - 3). 

5 

Examples 2, 3 and 5 (according to the invention'^: Reference Example 4 

Several lubricants were admixed to the granulate mixture of Example 1 which was then 
extruded, was cut into a granulate, was dried to a hunddity below 0.06 % and was processed into 
10 test lenses m the same way. In Examples 2 - 5, UV protection was 99.8 % up to 400 nm. 
Exaicple 2: + 0.05 % of paraffin oil (ETTNP) (liquid); 

Example 3: + 0.10 % of paraffin oil (HTNP) (liquid); 

Reference Example 4: + 0.10 % of calcium stearate (CS) (powder); 

Example 5: + 0.10 % of saturated poly(oxyethylene)-sorbitan fiitty acid ester 

15 (Hquid), type: Polysorbat 20 (PS20). 

The comparison of the optical properties (Figures 1-3) shows that the liquid lubricants 
^ exhibit the lowest haze values (in %% the highest clarity (in %) and markedly increased 
transmission values (in %, by the Byk-Gardner method). With respect to transparency, the 
20 pataflBn oil HTNP (0.1 %) shows the hi^est value of 90.3 %). The powdery calcium stearate 
exhibits the highest baze of 1 .2 %. 

Reference example 6 

25 Highly transparent polyamide of the MACM12 type which has a Tg of 155 ''C and a 

relative viscosity of 1.73 (0.5 % m-cresol) was mixed with 4 % of Grilamid TR MB XE3805 
UV400, both being trading items of EMS Chemie AG, in the form of granulates and the mixture 
was extruded on a two-screw extruder (WP ZSK30, 280 ^^C), was cut into a granulate was dried 
to a humidity below 0.06 % and was mixed with orange pigments. 

30 
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This inixtuie was processed into plane-parallel lenses of 75 mm in diameter and 2 mm in 
thickness on an injection moulding machine. The lenses were measured by radiating light onto the 
convex side, UV protection was 99.8 % up to 400 nm. 

Light transmittance was 49.3 %. The lens properties obtained were measured with a Byk- 
Gardner haze meter (Figures 4 - 6). 

Examples 7 and 8 (according to the invention^: Referen ce Example 9 

Several lubricants were admixed to the granxdate mixture of Example 1 which was then 
processed into test lenses in tiie same way. In Examples 7-9, UV protection was 99.8 % iq) to 
400 nm. 

Example 7: + 0.05 % of paraffin oil (HTNP) Qiqmd); 

Example 8: + 0.10 % of paraffin oil (HTNP) (Uquid); 

Reference Example 9: + 0.10 % of calcium stearate (KS) (powder)- 

The coinparison of the optical properties (Figures 4-6) shows that the liquid liihricant 
HTNP exhibits the lowest haze values (in %), the highest clarily (in %) and markedly increased 
transmission values (in %, by the Byk-Gardner method). HTNP produces a clearly better 
distribution of the powdery coloured pigment 

Reference Example 10 

Highly transparent polyamide of the MACM12 type, a trading item of EMS Chemie AG, 
which has a Tg of 155 ^'C and a relative viscosity of 1,73 (0-5 % m-cresol) was processed on an 
injection moulding machine into plane-parallel lenses of 75 mm in diameter and 2 mm in thickness. 
A 4-cavity mould having cavities arranged in the form of a star and a cold runner was used. 

The production time required to detect black particles in the lenses which indicate the 
formation of a deposit on the plastication unit in the injection moulding machme was determined. 
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The results are summarized in Table 1 . 

Example 11 (according to the invention^ 

Highly transparent polyamide of the MACM12 type, a trading item of EMS Chemie AG, 
which has a Tg of 155 °C and a relative viscosity of 1.73 (0.5 % m-cresol) was mixed with 0.05 
% of HTNP in the form of granulates. 

This mixture was i>rocessed on an injection moulding machine into plane-parallel lenses of 
75 mm in diameter and 2 mm in thickness. A 4-cavity mould having cavities arranged in the form 
of a star and a cold runner was used. 

The production time required to detect black particles in the lenses which indicate the 
jformation of a deposit on the plastification unit in flie injection moidding macihine was determined. 
The results are summarized in Table 1. 

Reference Example 12 

Highly transparent polyamide of the MACM12 type which has a Tg of 155 °C and a 
relative viscosity of 1.73 (0,5 % m-cresol) was mixed with 4 % of Giilamid TR MB XE3805 
DV400, both being trading items of EMS Chemie AG, in flie form of granulates. 

This mixture was processed on an faijection moulding machine into plane-parallel lenses of 
75 inm ia diameter and 2 mm in thickness. A 4-cavity mould having cavities arranged m the fonn 
of a star and a cold runner was used. 

The production time required to detect deposits in the cavities of the lens mould was 
determined. The results are summarized in Table 1. 

Hyampl e 13 faccor ditip r tn the invention^ 



wo 2005/075190 



PCT/EP2005/050392 



34 

Highly transparent polyatnide of the MACM12 type which has a Tg of 155 ''C and a 
relative viscosily of 1.73 (0,5 % m-cresol) was mixed with 4 % of Grilamid TR MB XE3805 
UV400, both being trading items of EMS Chemie AG, in the form of granulates. 

5 This mixture was processed on an injection moulding machine into plane-parallel lenses of 

75 mm in diameter and 2 mm m thickness. A 4-cavi1y mould having cavities arranged in the form 
of a star and a cold runner was used. 

The production time required to detect deposits in the cavities of the lens mould was 
10 detennmed. The results are summarized in Table L 

Reference Example 14 

TTighly transparent polyamide of the MACM12 type which has a Tg of 155 °C and a 
15 relative viscosily of 1.73 (0.5 % m-cresol) was mixed with 4 % of Grilamid TR MB XE3805 
UV400, both being trading items of EMS Chemie AG, in flie form of granulates and with brown 
pigment in an amount of 0.1 %. 

This mixture was processed on an injection moulding machine into plane-parallel lenses of 
20 75 mm in diameter and 2 mm in thickness. A 4-cavi1y mould having cavities arranged in the form 
of a star and a cold runner was used. 

The production time required to detect deposits in the cavities of the lens mould was 
determined The results are summarized in Table 1. 

25 
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Exflt n ple 1 5 f according to the invenliaa) 

HQghly traBsparent polyamide of the MACM12 type which has a Tg of 155 ""C and a 
relative viscosity of 1.73 (0.5 % m-cresol) was mixed with 4 % of Grilamid TR MB XE3805 
5 UV400, both being trading items of EMS Chemie AG, in the form of granulates and with HTNP 
in an amount of 0-05 % and brown pigment ia an amount of 0.1 %. 

This mixture was processed on an injection moulding machine into plane-parallel lenses of 
75 mm in diameter and 2 mm in thickness. A 4-cavi1y mould having cavities arranged m the form 
10 of a star and a cold runner was used- 

The production time required to detect deposits in the cavities of the lens mould was 
determined The results are sunomarized in Table 1. 

15 Coating of the lenses is performed in dippmg bathes by conventional methods for lens 

coating- Two systems of SDC Coating Inc. were tested: a) Hardcoat TC 1179 and b) primer coat 
Primer PR 1 165 + Hardcoat HC 1 179. The lenses were cleaned in distilled water in an ultrasonic 
bath (23 °C) and were air-dried for 20 minutes. The cleaned lens was immersed in the primer coat 
bath (23 °C), was drawn out at 25 cm/min and was air-drieft for 20 minutes. To apply the hard 

20 coat (HC), the lens was immersed in the HC balh (23 ^Q, was drawn out at 30 cm/min and was 
air-dried for 20 minutes. Curing was performed in an oven at 115 °C for 2 hours. Subsequenfly, 
the coated lenses were subjected to cross-cut tests before and after ageing. 

To this end, horizontal and vertical lines were cut into the coat at a distance of 1 mm each 
25 (e. g. 5 X 5 lines) so that coat squares of 1 mm^ in area were produced. This grid was taped with a 
transparent t^e (e. g. Sellotape). After the transparent tape had been stripped off, the number of 
the detached coat squares was counted Adhesion is given as a ratio (%) of the non-detached coat 
squares to the total number of coat squares. 
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Table 1 





Ref.Ex. 
10 


Ex. 11 


Ref.Ex. 

12 


Ex. 13 


RefEx. 
14 


Ex. 15 


HTNP,% 


0 


0.05 


0 


0.05 


0 


0.05 


Grflamid, % 


0 


0 


4 


4 


4 


4 


Coloured pigment, % 


0 


0 


0 


0 


0.1 


0.1 
















Screw deposit, hrs 


72 


>168 










Mould deposit, hrs 






0.5 


4.0 


3.0 


4.5 


Process stability 


medium 


good 


medium 


good 


poor 


good 


Coat adhesion 














SDC/HC-1179 














Bayer Abrassion 


350 












Cross cut, original 


100 % 


100% 


100% 


100% 


100 % 


100 % 


Water, 100 °C / 1 hr 


100% 


100 % 


100 % 


100% 


100% 


100 % 


UV ageing / 5 days 


60% 


60% 


60% 


60% 


60% 


60% 


UV ageing /^ypearance 


small 
cracks 


small 
cracks 


small 
oracks 


small 
cracks 


small 
cracks 


small 
cracks 


SDC / Primer 1165/ HC-1 179 














Bayer Abrassion 


417 












Cross cut, original 


100 % 


100 % 


100% 


100% 


100 % 


100 % 


Water, 100 °C / 1 hr 


100 % 


100 % 


100% 


100% 


100% 


100 % 


UV ageing/ 5 days 


100% 


100% 


100 % 


100% 


100 % 


100 % 


UV ageing /appearance 


OK 


OK 


OK 


OK 


OK 


OK 



By adding HTNP, the intervals until screw deposits are produced may be clearly extended. 
5 The intervals until mould deposits are produced are also extended so that the economic efficiency 
of the process is clearly improved and the entire procMS runs much more stably. 

The expected negative effects on tihie adhesion of the hard coat do not occur even after UV 
agping of tiie composite in an "Aflas Suntester CPS+". The cross-cut test does not reveal any 
10 disadvantages foi adhesion even if 0.1 % of HTNP was added to the moulding compound. 

The sensitive properties of transmission and UV protection as well as flie colour 
effect remain unchanged (TPig. 7). The transmission curves of the lenses of Reference Example 14 
and Example 15 coincide exacfly. 



15 
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Reference example 16 

36.1 g of MACM and 34.5 g of dodecanedioic acid were mixed in 30 g of water in a 
stirrer vessel and were heated with agitation without pressure up to the respective boiling point so 
5 that a ten5)erature of 280 was graduaUy reached. Subsequently, the mixture was degassed with 
agitation at 280 °C for circa 2 hours until tiie desired torque was reached. Then the transparent 
polyamide melt obtained was cooled down, was ground and was dried to a moisture content 
below 0.06 %. The data obtained for the material are summarized in Table 2. 

10 Tbramples 17 - 19 faco nrflinfy to the invention^ 

36.1 g of MACM, 34.5 g of dodecanedioic add and varying amounts of HTNP were 
mixed in 30 g of water in a stirrer vessel and were heated with agitation without pressure iqp to 
the respective boihng point so that a temperature of 280 was graduaUy reached Subsequentiy, 
15 the mixture was degassed with agitation at 280 °C for circa 2 hours until the desired torque was 
reached. Then the transparent polyamide melt obtained was cooled down, was ground and was 
dried to a moisture content below 0.06 %. The data obtained for the materials are summarized in 
Table 2. 





Ref. Ex. 
16 


Ex. 17 


Ex. 18 


Ex. 19 


HTNP,% 


0 


0.01 


0.05 


0.10 












Relative viscosity, 0.5 % m-ciesol 


1.611 


1.734 


1.678 


1.646 


Torque of stirrer, % 


250 


330 


250 


2A0 


Condensation time (hrs) 


2.4 


2.0 


2.0 


2.0 












Glass-ti-ansition temperatuie Tg, °C 


150 


152 


150 


150 


Visual colour 


good 


good 


good 


good 



The Examples show that in the manufacture of the moulding compound according to the 
invention, the liquid HTNP can be added directly to the formulation without interfering with the 
polycondensation process. The visible quantiiy-dependent effect on the viscosity can be 
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conpensated for by adjusting the amount of the chain transfer agent The condensation tnne is 
advantageously reduced by adding HTNP, 

Reference Exanmle 20 

5 

A cycloaliphatic polyamide, manufactured by conventional methods, of the MACM12 type 
[bis-(4-amino-3-methyl-cyclohexyl) methane made by BASF: Laromin C 260 and dodecanedioic 
acid] which has a relative viscosity of 1.73 (0.5 % of m-cresol) and a Tg of 155 °C was tested for 
flowabihty on an Arburg injection moulding machine having a compound temperature of 280 '^C 
10 and a mould temperature of 60 ""C. The flow channel in the mould was 1 .5 mm in diameter and 10 
mm in width and was spirally arranged. The flow length was measured in mm at 1000 bar. Yellow 
index and light transmission were measured on plates of 60 mm x 50 mm x 3 mm. The melt flow 
rate (MVR) was measured at 275 °C / 5 kg. 

15 Example 21 Taccording to the invention^ 

In the same way as in Reference Example 20, the cycloaliphatic polyamide was mixed with 
a master batch consisting of 90 % of cycloaliphatic polyamide and 10 % of calcium stearate. 

20 Example 2 2 (accordin g to the invention't 

In the same way as in Reference Example 20, the cycloaliphatic polyamide was mixed with 
a master batch consisting of 90 % of Polyamid 12 having a relative viscosity of 1 .6 (0.5 % of m- 
cresol) and 1 0 % of calcium stearate. 

25 Example 23 (according to the invention'^ 

In the same way as in Reference Example 20, the cycloahphatic polyamide was mixed with 
a master batch consisting of 90 % of Polyamid 12 having a relative viscosity of 1.6 (0,5 % of m- 
cresol) and 10 % of HTNP. 

30 
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"Reference Example 24 

In the same way as in Reference Example 20, a blend of 75 % of the <ycloalipha1ic 
polyamide and of Polyamid 12 having a relative viscosity of 2.5 was used 

5 Exam ples 25 to 27 (according to the invention) 

The polyamide blend of Example 24 was mixed with the respective master batches in the 
same way as in Examples 21 to 23. 





REx.20 


Ex.21 


Ex.22 


Ex.23 


REx.24 


Ex.25 


Ex.26 


Ex.27 


MACM12, % 


100 


90 


90 


90 


75 


67.5 


67.5 


67.5 


PA12, % 










25 


22.5 


22.5 


22.5 


Master batch, % 




10 


10 


10 




10 


10 


10 




















Flow length, mm 


180 


193 


190 


212 


205 


225 


225 


232 


Yellow index 


2.9 


2.6 


2.0 


1.5 


5.0 


4.3 


4.3 


3.7 


Transmission, %, 
560 nm 


89 


89 


89 


90 


87 


86 


86 


87 


Melt flow rate, 
cm' / 10 min 


29 


37 

la 


38 


40 


42 


59 


59 


59 



The matrix in the exanqjles of Table 3 consists of PAMACM12 or a PAMACM12/PA12 
blend. Of the different lubricants in Uie respective master batches, the lubricants of Examples 23 
and 27 exhibit the best behaviour in terms of flow length and melt flow rate without adversely 
15 affecting the tianjipatency. Moreover, they effect a sli^t reduction in yellow index. 



Reference Fxam ples 28 and 32 



According to the Refeience Examples 20 and 24, an aromatic copolyamide of the 
20 MACMSJ12 type having a relative viscosily of 1.55 and a Tg of 160 °C was used. The mould 
tenpeiature was increased to 80 °C. 
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The polyatnide blend of Example 28 was mixed with the respective master batches in the 
same way as in Examples 21 to 23, The mould temperature was increased to 80 ^^C, 





REx. 28 


Ex.29 


Ex. 30 


Ex.31 


REx. 32 


Ex. 33 


Ex.34 


Ex.35 


MACMI/12, % 


100 


90 


90 


90 


75 


67.5 


67.5 


67.5 


PA12, % 










25 


22.5 


22.5 


22.5 


Mast^batch, % 




10 


10 


10 




10 


10 


10 




















Flow laigfli, nun 


165 


175 


175 


182 


240 


250 


250 


270 


Yellow index 


3.1 


2.2 


2.2 


2.2 


8 


10 


10 


10 


Transmission, %, 
560 nm 


86 


86 


87 


87 


86 


86 


86 


86 


Melt flow rate, 
cm^ / 10 min 


20 


24 


22 


28 


54 


71 


69 


76 



The matrix in the examples of Table 4 consists of CoPAMACMI/12 or a 
CoPAMACMI/12 / PA12 blend. Of the dijBEerent lubricants in the respective master batches, the 
lubricants of Examples 3 1 and 35 exhibit the best behaviour in temis of flow length and melt flow 
10 rate without adversely affecting transparency. 



Reference Example 36 

A cycloaliphatic polyamide, manufactured by conventional methods, of the MACM12 type 
15 [bis-(4-amino-3-methyl-cyclohexyl) methane made by BASF: Laromin C 260 and dodecanedioic 
acid] having a relative viscosity of 1.73 (0.5 % of m-cresol) and a Tg of 155 °C was tested for its 
ejection behaviour on an Arburg injection moulding machine. 

To this end, a slighfly conical cup having a centre gate was manufectured and the ejection 
20 force during discharge was measured. The cap had the following dimensions: 
Diameter at the bottom: 57 rmn 
Diameter at the opening: 58 mm 
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Hei^t: 94 mm 

Wall thickness: 3 .5 mm 



The following parameters were used for processing: 



Cylinder temperature, zone 4: 


255 °C 


Cylinder temperature, zone 3: 


260 °C 


Cylinder temperature, zone 2: 


265 °C 


Die temperature: 


260 ^'C 


Mould temperature: 


80 ^C 


Circumferential speed of screw: 


9-4m/min 


Spedfic back pressure: 


100 bar 


Injection speed: 


40 mm/sec 


Holdiag pressure / holding pressure time: 


600 bar/ 8 sec 




400 bar/ 6 sec 




200 bar/ 6 sec 


Cycle time: 


59 sec 



.. Rgferenc ft P;yamp1e 37 

In the same way as in Refeience Example 36, the cydoal^phalic polyamide was mixed wifli 
a master batch consisting of 90 % of axomatic copotyamide of the MAlCMI/12 type which has a 
relative viscosity of 1.55 and a Tg of 160 °C, and 10 % of calcium stearate. 

Reference Example 38 

In the same way as in Reference Example 36, the cycloaliphaiic polyamide was mixed with 
a master batch consisting of 90 % of cycloaliphatic polyamide and 10 % of calcium stearate. 
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Kxamnle 39 faccordirig to the invention^ 

In the same way as in Reference Example 36, the cycloaUphatic polyamide was mixed with 
a master batch consisting of 90 % of Qrcloaliphatic polyamide and 10 % of HTNP. 

5 

The ejection forces measured in Reference Examples 36 - 38 and in Example 39 accordmg 
to the invention are given in Table 5. 

Reference Example 40 

An aromatic copofyamide, manufectured by conventional methods, of flie MACMI/12 
type |bis-(4-amino-3-mefhyl-cyclohexyl) methane naade by BASF: Laromin C 260, isophthaHc 
add and Lactam 12] having a relative viscosity of 1.55 (0.5 % of m-cresol) and a Tg of 160 °C 
was tested for its ejection behaviour on an Afburg injection moulding machine in the same way as 
15 in Reference Example 37. 

Reference Example 41 

In the same way as in Reference Example 40, tiie cycloalflphatic polyamide was mixed with 
20 a master batch consisting of 90 % of aromatic copolyamide of the MACMI/12 type which has a 
relative viscosity of 1.55 and a Tg of 160 °C, and 10 % of calcium stearate. 

Reference Example 42 



25 In the same way as in Reference Example 40, the cycloaliphatic polyamide was mixed with 

a master batch consisting of 90 % of cycloaliphatic polyamide and 10 % of calcium stearate. 
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Example 43 (acc ordin p to the invention'^ 

In the same way as in Reference Example 40, the cycloaliphatic polyamide was mixed with 
a master batch consistibag of 90 % of cycloaliphatic polyamide and 10 % of HTNP- 

5 

The ejection forces measured in Reference Examples 40 - 42 and in Example 43 according 
to tiie invention are given in Table 5. 



Tables 





REx. 36 


REx. 37 


REx. 38 


Ex.39 


REx. 40 


REx. 41 


REx. 42 


Ex.43 


MACM12, % 


100 


96 


96 


96 


0 


0 


0 


0 


MACMI/12, % 


0 


0 


0 


0 


100 


96 


96 


96 


Master bateh, % 


0 


4 


4 


4 


0 


4 


4 


4 




















Eiectian fince, N 


5710 


2840 


2510 


2308 


3585 


2672 


2483 


1690 



10 

The matrix in ihe examples of Table 5 consists of PAMACM12 or an aromatic 
copotyamide of the MACMI/12 lype. Of Ihe different luhricants in €hie respective master batches, 
the lubricants of Examples 39 and 43 exhibit the best behaviour in terms of ejection force. 

15 It goes without saying that tiie above results of the pcesent invention can also be ^lied to 

the materials PMMA and PC -without any problem. 
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TJst of the abbreviations used 



AA azelaic acid 

AES acrylonitrile / EP rubber / styrene 

Bayer Abrassion method of measurement 

Byk-Gardner method of measurement 

CD cowpBCt disk 

CoPA copolyamide 

CS calcium stearate 

DDA dodecanedioic acid 

DVD digital versatile disk 

Ex. example according to flie invention 

ex AWT application development department 

GM lubricant 

HALS hindered amine light stabiliser 

HC hard coat 

hr, hrs hour, hours 

HTNP hexamefhyltetracosane including low-molecular parafSn 

I isophthalic acid 

IP A isophthalic acid 

LED light-emitting diode 
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m- meta 

MACM bis-(4-airuno-3-methyl-cyclohexyl) metiiane 

MB master batch 

MVR melt flow rate 

MXD meta-xylylene diamine 

MDC naphthaline dicarboxylic acid 

o- ortho 

p- para 

PA polyamide 

PACM bis-(4-amino-cyclohexyl) methane 

PC polycarbonate 

PMMA polymethylmethacrylate 

Ref Ex. Reference Exan^le 

REx. Reference Exan^le 

RV relative viscosity 

SA sebacic acid 

T terephthalic acid 

Tg glass-transition temperature 

TP A terephthalic acid 

XJV ultraviolet 

YI yellow index 



wo 2005/075190 



PCT/EP2005/050392 



Materials used in th e examples 



46 



Brown pigment 
Calcium stearate 
CoPAMACMI/12 

DDA 

Grilaniid TR MB XE3805 UV400 

HardcoatTC 1179 
HTNP 
MACM 
Orange pigment 
PA12 

PAMACM12 

ParafBn oil HTNP 

Polyamid 12 

Polysorbat 20 

PiimerPR1165 

% data given in the E^samples 

XE3805 



Copolyamide of MACM, IPA and Lactam 12 which has a 
relative viscosity of 1.55 and a Tg of 160 ^C 
Dodecanedioic acid 

UV master batch based on a transparent polyamide, a 
trading item of EMS-Chemie AG 
Trading item of SDC Coating Incontinence. 
Trading item of Polychenx, Verssqpol QP-446 
Trading item of BASF, Laromin C260 

Honiopolyannde of Lactam 12 which has an RV of 2.5 
Homopolyamide of MACM and DDA 
Trading item of Polychem, Vers^ol GP-446 
Homopolyamide of Lactam 12 which has an RV of 2.5 

Trading item of SDC Coating Inc. 

Per cent by weight as &r as finmulation coniponents are 

concerned 

Homopolyamide of MACM and DDA which has an RV of 
1.73 and a Tg of 155 °C 



